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DETAILED ACTION 

Election/Restrictions 

Applicant's election of Group I, claims 1-6 and 8-11, in the reply filed on 
01/22/2009 is acknowledged. Because applicant did not distinctly and specifically point 
out the supposed errors in the restriction requirement, the election has been treated as 
an election without traverse (MPEP § 818.03(a)). Claims 1-6 and 8-1 1 are the only 
claims pending in the application. 

Claim Interpretation 

The claims are directed to detection of "rare" mutations. As there is no particular 
indication of how "rare" a mutation must be in order to be considered "rare", any 
mutation will be considered rare. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 5 and 8 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

With regard to claim 5 the phrase "wherein a mixture of 
dNTP(s)/ddNTP(s)ddNTP(s) are used" is unclear. For purposes of examination over 
the prior art, this phrase will be construed as "wherein a mixture of dNTP(s) and/or 
ddNTP(s) are used". 
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With regard to claim 8, the phrase "and in the second reaction the detection 
primer is designed...". This phrase is ambiguous since the claim specifies that two 
detection primers are used. Hence, while the examiner will assume "the detection 
primer" in the second reaction refers to "the second detection primer" (as opposed to 
"the first detection primer"), the claim language should clearly state this. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1 and 3-6 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Xue et al (US 2003/0017487 A1 , cited on the IDS of 08/17/2006). 

With regard to claim 1 , Xue teaches a method of detecting nucleic acids with a 
rare mutation, wherein said rare mutation includes any change from the wildtype 
sequence including polymorphisms (see abstract for example). Xue's method 
comprises amplifying a nucleic acid molecule with primers flanking the rare mutation 
site (see figure 6 for example). Xue's method comprises purification of the amplified 
Product (see figure 6 for example), which would thus remove the excess dNTPs after 
the amplification reaction. Xue's method further comprises performing a primer 
extension reaction using a detection primer which is designed so that the 3' end of the 
detection primer is immediately adjacent to a nucleic acid which differentiates the 
wildtype from the mutant nucleic acid molecule (see figure 7 for example; note that 
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"primer 3" hybridizes to the amplified product so that its 3' end is immediately adjacent 
to the position of the SNP, i.e. the single nucleotide polymorphism that differentiates the 
wildtype and mutant sequence). Xue's primer extension reaction includes one dNTP 
(figure 7: dTTP) and one ddNTP (figure 7: ddGTP). Note that the dTTP corresponds to 
a nucleoside adjacent to the detection primer in the rare mutant nucleic acid molecule. 
Xue also teaches detecting the presence of the primer extension products to indicate 
the presence of the nucleic acid with the "rare" mutation (i.e. the SNP; see abstract for 
example: "The resultant elongation/termination reaction products are analyzed for the 
length of chain extension or the primer, or for the amount of label incorporation from a 
labeled form of the terminator nucleotide."). 

With regard to claims 3 and 4, Xue used only one dNTP corresponding to a 
nucleoside differentiating the rare nucleic acid variant from the more common 
nucleotide variant (i.e. Xue used only the dNTP dTTP; see figure 7 for example). 

With regard to claim 5, Xue teaches that the method "utilizes a null, single or 
double base extension of an oligonucleotide primer to identify a SNA" (paragraph 
[0001]). Note that several figures (e.g. figure 2, teach four separate reaction mixtures, 
each with a single dNTP and a single ddNTP for each of the four possible nucleotides 
present as the SNP. Since any of the four possible nucleotides of a SNP can be 
considered a "wildtype" whereas the other three possibilities can be considered 
"mutants", Xue teaches the limitations of claim 5. For example, when considering the 
"A" allele as the "wildtype", both the "A-Mix" and the "G-Mix" meet the limitations since 
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neither dATP or ddCTP of the A-Mix, nor dGTP or ddCTP of the G-Mix can be used for 
extension (i.e. incorporation opposite the "A" nucleotide at the SNP position: 
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Fig. 2 

With regard to claim 6, Xue teaches "comparing the predicted and experimentally 
determined quantity of label incorporation from a labeled ddNTP into the oligonucleotide 
primers" (paragraph [0034]). If one determines the quantity of label incorporated into a 
primer extension product, one also inherently measures the amount of the extension 
product itself. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 1 03(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 1 03(c) and potential 35 U.S.C. 1 02(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Xue et al 
(US 2003/0017487 A1 , cited on the IDS of 08/17/2006) in view of Landegren et al 
(Genome Research 8:769-76, 1998, cited on the IDS of 08/17/2006). 

The teachings of Xue have been discussed. Xue does not teach sequencing by 
pyrosequencing. 

Landegren teaches on page 773, section entitled "Minisequencing", that 
pyrosequencing can be used for detecting SNPs by primer extension. Pyrosequencing 
measures the consumption of dNTPs or ddNTPs based on the release of 
pyrophosphate from the nucleotide upon incorporation into the extended primer. 

It would have been prima facie obvious to one having ordinary skill in the art at 
the time the invention was made to modify the method taught by Xue to detect the 
incorporation of nucleotides or dideoxynucleotides based on pyrosequencing as taught 
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by Landegren, since this was a known means in the art for detecting a SNP by primer 
extension. 

Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Xue et al 
(US 2003/0017487 A1 , cited on the IDS of 08/17/2006) in view of Fan et al (Genome 
Research 10:853-860, 2000). 

The teachings of Xue have been discussed. Xue does not teach performing 
parallel primer extension reactions using two different detection primers, wherein the 
first detection primer is designed to amplify the sense strand so that the 3' end of the 
primer anneals immediately adjacent to the mutation (SNP) site in the sense strand and 
in the second reaction the detection primer is designed to amplify the antisense strand 
so that the 3' end of the primer anneals immediately adjacent to the mutation (SNP) site 
in the antisense strand. 

Fan teaches designing SBE primers (single-base extension primers) for both the 
forward and reverse strands (i.e. the sense and antisense strands) when typing SNPs 
(see sentence spanning pages 854-855). 

It would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made to modify the method of Xue to carry out parallel SNP 
typing by designing primers for both strands as taught by Fan in order to provide 
confirmation of the results, as the two parallel primer extension reactions should agree 
with one another. Furthermore, Fan teaches that in cases where poor amplification in 
the PCR or primer extension reactions (SBE reactions) fail or produce poor signals, the 
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typing of these SNPs may be rescued by using the opposite strand extension primer 
(page 855, column 2, first paragraph). 



Allowable Subject Matter 

The following is a statement of reasons for the indication of allowable subject 
matter: Claims 9-1 1 require amplifying a control nucleic acid having the same 
sequence as the rare mutation amplicon with the exception of one nucleic acid 
difference immediately adjacent to the mutation site. This feature is neither taught nor 
suggested in the prior art. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SAMUEL WOOLWINE whose telephone number is 
(571)272-1144. The examiner can normally be reached on Mon-Fri 9:00am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on (571) 272-0782. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Samuel Woolwine/ 
Examiner, Art Unit 1637 



